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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress speckle noise 
in a light source by wavelength conversion, by arranging 
a translucent member in the light path between a laser 
beam generation means and an ArF excimer laser, and 
varying the seed light within the translucent member 
within its beam face. 

SOLUTION: An exposure light source 1 includes a seed 
light oscillator 3, an ArF excimer laser 4, and an optical 
system which leads a seed light to the ArF excimer laser 
4. A translucent member 7 is stepwise, and the seed 
light L3 entering this enters the left face of the 
translucent member 7 vertically. The face where the 
seed beam L4 comes out in the translucent member 7 is 
a stepped face, so it comes out of the face on each stair 
of plural stairs, too. Accordingly, the outgoing seed light 
L4 is parallel with the seed light L3 without being 
refracted. But, the distance of the advance within the 
translucent member 7 varies with the positions within 
the cross section of the beam, so the phase of the 
outgoing seed light L4 varies with each stair. 
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iKriHMifettfflJWi*, ii!riB3t»:»Rii=fei+«^a36<«a-r 

P^MOOA r Fx^>>TU— yi:$:»-r-5#»«:«it3S 
STIE i/- K3t*<aa<D e- AA^ & «i: « C t f « 

#S-e*i:fc3tS*>— K3ti:-ri>J'£All»S®A r Fx 

ffiEU— WitfES^SI*, »1 feJ:««2©*:i-*:>'t7A 

;i-i?';7ix^JJ0H{*: U— tf (7) 0 . 9 /u mflf»;<sjea)m 4 ^ 
WSJfc, ilr8H»2a)*.*i?'>x>aiPBi*u— if©i. o 
m ?g:«:*:5'R i: ©SIJH aSl? fc * C t t -r 



U-if-efcy. fIiBS|2<D*:;l-i?'t7AaJ*PBtt:U— y 
I*, N d : Y A G U— N d : G S G G U— tf , N 
d : LMAU— if*f=l*Nd : CaW04 U— tfA>&a 

APWSWA r Fx:^>>^L/— tf3t-e»3t-r*xei^ 
**»«:»«©S!jS^a-e fe -3 T , 

ffllHv- K3tA<|tr|BA r Fx:^ri>vu— 

fflrlHi/— K3te*<* 1 ©^si-S^-trAaiBHttL/— y(DO. 

9 //m»3£*Sfi©Sl4Sia;'Ki:, m2©:^;^^?'t7A^^IB 
BfltU— tf©1. 0//mW«*3K<!:©faS3S-e&*^2 

[o o o 1 ] 

[0 0 0 2] 

3tSg&*L^I*Xx•>/^lcS5R*^^*1±fl6i:L-Cld:, «l 

>t?©t©A<#S-r^= •t©*T?*. /^ii— >©«ffl'(blc 

Sfilo/d:A<4fBfi|JSRtt, R=k • A/NA (CCT*. 
kttSa. AI*R3t}^:g. NAI*^^U>X©BlPa^ 

[o o o 3] -«©R3itS«-ei*. *«5>^© i IK 

(jRfi : 3 6 5 nm) -V*, iKS2 4 8 nm©K r FX:^ 

jSK r Fx+ixvu— tff|«SA<3t3Si: Lr^Jffl**i-5 
1S%SS$. K r FSjttt^P?^. 

[0 0 0 4] Sftltft©:?:!- hU V^^7-fft*Si:L-C. 
$&l=«lii3&:A]X${T3/i:«>©Sa«£iSC-^l^. 9 
3 nm©A r FX^i/V U— tff6«»*3lfe«il=ffll^fcR 
alt«itA<«lt**vrL^*„ &fc\ c©<fc3'SS3t«SI* 
-«[|CA r FSJt*Si:ii¥li4x*A^ *BJiffl»T'tt, jK:^ 
1 9 3 nm©SI*l.it^Sat5fei-r-5ISJtSaSA r FS 

[0 0 0 5] A r ^n%m~\t.. A r FX^^v^U— tF 
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— Xi:LfcjS:gS«lc<fc-:5-C2ftSl 9 3 n m©Sgii.3fc^ 
-satis iiiLT. l6S^SIIcJ;.S3tjSi:Pf.5*x. ) 

[0 0 0 6] Sft««Sil=J:.53t»0!>«*M<C«BEiLT 
1*. tzt?L\t. ly—*f-^^m^^m^. RTM-98 

-36, p29~p34, ir|e«*;h.-Cl^'5«ifiRA<a6 

•So ^f. 0 64nm-e^«-r-5Nd : Y A G U 

—if (iiaBtS:*<N d : Y3 A I 5 Ol2'Ca**L-5lgai= 

U— !f3t*3ll©IK*|EgSlC«feoTal[:g2 1 3 nm©IB 

d : V A G Ix— if ©»*5SE (t-JEE+JtSrS 1 O 6 4 n m 
(DU— tfat) S-OPO (Optical Parametric Osci I lati 

T:i:aegfllJlZ|gg|*-a-f=Jf!?l 2 . 1 mO#<1.3ti: * C s 
L i B6 O]omm (JUT, CLBOira^-r, ) 3fl=<fc-3 
TfaSStSk (JUT. S FM : Sum Frequency Mixing^^ 
■To ) *56*$1*-Catft1 9 3 nm<DJI6M-3l6*««*<D 

[0 0 0 7] J5:fc, 3K*gEllll^<fe-S3t3Sa)ti6a)#JI±, M 
TLIf, SPIE Vol. 3051, pp. 882-889. a&ill^l^Laser Focu 
s World January 1998. pp. 113-118|cJH^I^$:^LTl,^■S„ 
*fc, opoicBlLTtt, u— tf-W^. mz 

«2-f3-, ?g2 9 5~3 0 4i^l=la^E**tTL^i». 

^fc, CLBOICMLTI*, m^lt. U— tf— II 
2 em. Ig3#. mz 1 5~2 1 9Mx 1 9 9 8#I=|B 

[0 0 0 8] iKS3g«llcJ:-SjtX($-eo>^^B)t3t»^ 
Uriiffll^-ric, A r Fx^->vu— iftfiffflUfcJiA 
l^^^rjC^fiJffl-r-5)$i-<:?l*. fc i: ^ isms 911 JSffl«i 

s¥ii^it$ii3td. mm=fmm. «g5 0M> 17- 

a-P2-u 1 9 9 8^|c|BJKSti-CL>.5, -fS:*:**. 
^fiSgil~J;-S3t3S*^6<7)lSfii 9 3 nm<DU— tfJfeS 
->— Kat^LT, A r Fxdpi/-vu— tfl^iiA-r-Sti© 

[0 0 0 9] S3tttlfl)*|z(*x^-v>^IS3fe«A< 

X/\— t^X+Vi/f-l)^i:"e. U^^'-ZU^^^'^i/N 
-l=/<$-><g^Sli-«*<3!>-^fc-5. X4r-V>Sll3t« 
icIILTtt, «tJjLlS, «^*fS4, 1 9 9 5#3fl. SSI 
0 7M*^?>mi 1 1 Mi=fcU^TSiM$*irt^-5, 
[O O 1 o] 

[fSIS*<«»:LJ:-5i:-r-5PS] ArPx^i/VU— »f 



<D««■cl±m*jt<oJes»«A<J^:l-^fcto, h 

'J V^^^7< l=fflL^Si=l*jft«<D«1lf«fti:Se«<tA<j& 

SKSS^^b^-^"— l::l*:7'v<t;*;u«>'t7A3Eci:Sfflli'S:*t 

[0 0 1 1] J&fe, S&<b*<afcLL^aSI4. U— yjteOJift 
Jil*1 9 3 nmTJfeyK^^nmi-SSf -Sfctos -jftl- 
^ < <3!)3t^««4-CI*?ftilX^A<je < JS-So ^(JikSiZ) v\t 
^ ^Uiz-t? ^||^lHI^«lrSjft^a>fe-S^I|4$ffi t^T 

C+lA<1 9 3 nmWU— tfitlcp,|t$;K-S)<!:/l9— 

tfatSKUxuraJ^mi-Sajagg^b^^ 

[O O 1 2] -t-CTJA r Fl4r*>TU— ifaS««<D«*3 

yic, aefi«mi=J;.53t31*<^S^f**rS= COiKSgE^ 

S«!!lf«<b$1±. *&l=aifiSe^ft*-l±.5ci:A<T?#« 
fcto, iJ5*lSli^b3S^-V>;iefieS^b=E=5«-l=^'(b3!)<^ i: 
fc<</d:.i,„ ^>->^fa;?. hOffiMA^ 

[0 0 13] LA^U, }R«S5»l=<fc-63fe«-CI4> KIT!= 

iKBj-r -s J: 3 ic 2 o(oi)tcrBij@3!)<#«-r-i.<, f'S^b*., 
'y^;;n*, u— y3to!)asiiBi=a*i-6MjSitt©«i«-e, 

[0 0 14] a6JSil*l=<fe-53taSI:i, 7s^v^}^J<X 

x4r*>-7u— tffissti^P'Ecy, SEftgEmoja^^is 
«)-5fc«>ic e— y ft<D/h$ ^,^i'>yJ^=E- k® e 

e— A®WTa^ftttS<. pTT^ttOiSEl^U'— if-CI*X 
^ •> ^ ;UA<* i: Af>-r f» C i: An & , X'* ;u>' -f XA<« 

[0 0 15] JSils, mMm^i^h%mfin-Qis.< . x 

X$«l«iJ-r*^JRA<!e5.S'tC«^A<fe-5. crofflfilOfcto 

*5-&r (•r'Ef*3*)/^;i'X^mB$-i+r) ^i^-fb^-ar-s^ 

^A<&-i.„ LAnL> ^<<0/'«;UXiia^S«*1±'5jeS'SA< 

•^>Sll3llfc«l=fcUTI*X^-v>;^e— K*W< -C^jS: 
LNCtANP), Satat LT(Dx;u— hA<e<35:«c: 
^A<R9SI=^^-S. 

[0 0 1 6] aftft3Ee&icj:.sjtMa}m2©i!!isi4, u- 

•tFttJ*A<0. 2WajS (»*j-K(DaJ*<D1 ~2%) LAN 
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[oo 1 7] iamttjimAt Lxit. fflELfctte 

1 9 3 nm^fl**-a-**TlcatfiilE««^5lHl*,fT5i2> 

l=3«iI>-r«=:i:A>&, a+W^7^;^.®Nel : YAGU— 
■tfSffiL>Tt. jfii^l 9 3 nm<DSIi1'3tfl)aJS]AM 
SHc^JoTLSao OPOIZcfeoTH^L 

iS<>S«::i:t«ia*a>ISHi:L-C^lff>*i,S. -rJEi:*? 

*, o p o T-tt, fesigitffjt jjcasfio u— tf 3tir 

-troSSs ;R:g*i*<»nmlil±i:i2;<J5:ofc 

[0 0 18] Ki±^^fci:fcy, ;-fiJ:g3ES4l=J:-53tail- 
J:or3J*1 9 3 nm©U— y3t^tH*5Wa)^fei«^T?^# 
Nd : YAGL/— if^fflt^fctfiSLT^-Offl 
J3A<2 O 0~3 O OW(»4,C»!6<j&SI=ft<S. ca)J:5* 
1 oowt-iSx.-5»*j«^i'V^;u=E-K-t?fe«$-l*-5 

[oo 1 9] ^fga^oawi*, jKII:ffiSll=J:*3t3ilrfc 

^ l^fe^o 

[0 0 2 0] :*:fSB^<DBWli. iSffiAlbA^g^TS 

ffltt-r -6 ^ i: lztbi>o 
[002 1] *5gBJ©lfl*itt. !g3t3t3i©ffi=iX 

[0 0 2 2] :^nK<DlimiS:^Xflz^0)^OS«^tm^ 

[0 0 2 3] 

[0024] (1) :fimm<oi¥^m»wi&mm.ii. ms^^ 

W 1= L ^Tffijaffi«l*<ffl it-r -5 1 0) T5 * -5 . 

[0 0 2 5] ;»:iieiHa}^«(t:ti[j6m^. ditfilE 



ffi*^ s/-Kjfe©e-ABl>^l=^^l^T«a•r-&*©■cft 

[0 0 2 6] :iHih(Dii513:^^mitimmmWHz^iMi. 
3liai4SIJtt© WSiJ<D3iM!g!6t3!)< f— AW® (OfiSic J; 

lf-A»fSrtO!)ttffl35<l«--C'S:<3B:«i:tA^&, "T^^ 

[0 0 2 7] *fc, satta5*t(cA*f*i*-5e-Att*> 

[0 0 2 8] L*^t,2liai±SP*ricAtt*1**fcf-Alii> 

- K3fea&-sfc«), x:r.^u=^f-Mici*+»/jx$ < -e^s 
[0 0 2 9] tjiti^ mai^m»mm.&mizm^xmiitit 

SPWfr A< 1 jc^fc I* 2 JJiTclciB^J $ tifc t © i: -r -6 C 
tti<X^. S.i>L^I*, 3tK:&|S]|-fc(ti.-:t,«i;b<ffiil-r-S 
jai5tttai5«>tA<RStiil::iiES^F*ifct,©-e&y, aiattt 

l&SS.LXTi.^'V^PJl^y-fX^mMX^^o 
[0030] ( 2 ) *«BJ©i|iS(*:Sli£^fi|*, aSftSE 

i:fc3t**>-K3tfr«.aAI^MS©A r FX:^pi/-7U 

—ift ^^ti>¥^mwmikmm-cib'ox. s/- K3t/i<a 

»© e— & TEf* t,©T?&-5. 
[0031] K3fc*«a© e-AT?«fiK-r & 

3t3tS#-5Ci:A<-e#S. LAN*,lia©f-A* A r F 

u— if An f> a? y ta * *i u— if ai * * is t <st * 

l*> i/— Kat©/-?-?— A<&-5S)*Kl±fe^li, ArFX 
4r'>-7 U— if A^ i&^K* U— if a* 1*15 i ^ if 35*3 e. 



(5) 



4$BB 2000 — 223408 



[0 0 3 2] ^i:fe\ jifB ( 1 ) . (2) 0>^^mwmism 
x^»a)^^$ft«t>T. u-ifiiefi(o«iUigui!ic$%«> 

[ O O 3 3 ] ( 3 ) ^fc. *5EISa)#»«:$ljtgEI*s 
-K3ti:-r-l)5:±APl^S<DA r Fx+i>^u— tfi:^^ 

— »f<D1. Ojum»£*JSt(DfPiljKi:-r-5=fc©T?te 

[0 0 3 4] JtCfc\ MIH^tiaStt:SS3SSBlcS3L>r. ^ 1 
<D4>:i-i?'i»A^*P@tt:U— tftt. N d : YAGU— «f-e 
fey. l|2©*:*-':>':7A3S»l@i*:U— yi*. Nd : YA 
G U— 1f . N d : G S G G U— tf , N d : L M A U— tf 
*fcl*Nd : CaW04 U— tf A^ e>aS!^?*tfcHi^*^<D 

[0 0 3 5] ^:ti>'^M^iSSina@i*ily—*fkLxmfHtN 
d : Y AG U— ^f^fflL^^^i:^>(^. ;1E*0. 9 // m^(D 
Sg«ll<DS5Stt 9 4 6 n m-ca5 y , SfciKS 1 . O jl/ m 
1ltfl)««tl©jftfil*1 064nm•C^5■5CtA^6, 9 4 

6 n m© u— tfit ^ 2 laasft^s^ L -ciE± ^ -i+fcm 4 iS 

!HjK-e&-i)Sfift2 3 6. 5 nmt. JKSl O 64 nmi: 
©SFMIiigS. 5nmlz/j:i)„ LfcA<-3TC*Ll*A 
r Fi:^ix>ru— ifODi/— K3ti:LrfiIfflT?*.5. UA^ 

*.ae:S^»<DiHi!aii^ti-3ii-exff»¥. s&icsFM^fr 

■efc^o Lfc*<-oTjfiS<iSliJ£<35:6^i:l,^fc4f)S FM© 

[0036] ( 4 ) :iiinm<D^^mi^Sim<Dm3&^mt. 

O. 1 9)Um«|C«ga$*-ri)7;J- hUi^X KM^J^fiE 
fiELfcU— y3fc*i'-K3fcfr-6aAH«li[©A r FI 

U— tf(DO. 9x<m«»*aE(0m4iSli;:SEi:s ^2©:!'- 
[0037] tJilS. m^m& O. QU tn'f^OmmtSit 



It. i}^^^6f]lzmirt. 4 F3/2 *>e>4 19/2 oa^l:: 

u— tfatodtT-fey, *fcMtEasfii. ojum 

flfomSlttl*. 4 F3/2 A^64 1 ii/2<oa»l=»r3< 

[0 0 3 8] N d : G S G G U— tf I§^^ 

A<Nd : Gd3 Sc2 6a3 Ol2"C«*tl*B<*U'— !f 

[0 0 3 9] 

-fl>^-^*#u, ^-rofiiyiguoKeHtt^BS-r-So 

[ O O 4 o ] (mm<DMm 1 ) la H^. :»:flQI(D¥i»i«: 

Bl-Cfc^o 3|s3ll£ro}K8l(Dll3t«IIC|*S3t3t3S 1 A<#* 
ft3t3tli1 l=tti^— K3tfEfiSg3i:A r Fx+i/? 
U— tf 4 i: Kit* A r F X4r*>-7 U— »f 4 flJlK it 

[0 04 1] V— KitSIMSStt. tztTLltUd : YA 
G U— »f ©»*aRSiK«SE«IUr 1 9 3 n mODlgnit* 

ix- Kitt L.-C«l*-r-5 ly—^mmS^X'&^o >- Kit 
I*. N d^iPOB«;U— -^f*fflL^^fcit», 

[0 0 4 2] >>-Kit««S3A^6l»ym*:Kfc»«1 

9 3 nm(Z)U— ifit (KIT. V— Kit<!:li¥.5x, ) Li 
tt, 2tea)i/'J>K'J*;H/>X5 a. 5 bi:T?«tJjlt* 

ll^®«$*tfcv'-KitL2i:npy. 5 5— 6a. 6b 

■ejsst L-C i/- Kit L 3 i: u y . ®jfitt«P*t 7 izASft 
[0 0 4 3] Siltt»4!t7($. 

PB^tt(DJK!R*LTfcy. CC|cAttf«)->-KitL3 

I*. S)ai4«B«7<D£fiy©®icsisi=ASt-r<5, 

Siiatt»tt7 izfcUNTi/- KitL 4 A<ffl«-r-Sffild:iefft 

tSitlcffiSf-r-Sc UfcA<oTtBtfr^->-KitL4li 
B»r-r-i.Ci:li3ji:<. i/- KitL 3 i:¥ftr-&-5o fcfc* 

ii-e«<fi)fc«). ai*tLfci'-KitL4o<4ffii*, msc 

<l>^Sc:^tlzmtji^^f>\zti:^, Ltzij^-sXU— KitL 
l«ill=-^T^1±A<ie<'EC-5, 

[0 0 4 4] jSSlci*. 2l]atiSB447 4i-T?a>MiaJi&«IA< 

jsfe-r, alja'^tsp^li^7*<iaa^?^^Tl^*^^5OTasf* 

^, Siai£SBtr7 0!>J18T^^AWd:-&ii^l=. iS^fSSA^ 
*i:«wi:l='S:«o fc^LSHlctt, aSilttSP*t7iL 
rJi«(Dit^tf*ffll^*^^:C(^, HSf*i*i . 4A^& 
1. 7-C&y.S«©l. Oi:^#<i|!S:^fcto, fiffi 
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[0045] jSiittW«7 ttJSg 1 9 3 n m©3tlC>e* L 

■c»t^«ja***L, i!(rtBB«f*o!>*#*«fc-r*<Di? 

&itnt^i^o tztfLityvit±)i''>'^J>. (CaF) . y 

•^/ftU^i-^A (Li F) m<D-<7t->^^^t)<^WiifJt£ 

ISA, ^m^^is^^. mitrjuz-'^Anm (-tJ-^r 

[0046] >>— KjtL4l*, A r FX^i/VU— +f 4 

»t y a * o U— tf 3t L 5 2 1= L , 

I*. -IKICi/— K3tL4<©/^9— j!i<&-6SJSJsl±-ea5*l 
K3tL4<»/<"7— lcl±»6-ri=, -3t<»/^r3— 

[0047] J: 5 ic*sijfi<z))KSi<7)S3t3tai 1 -e 

^i:o•C^^-5fc«), 2 l=tel^TB3fcl=flJ 

[0 0 4 8] *fc, aiiatt«iJ«7i=fcri-«. 

I*, 3liattW*t7*tJiltLfc5'-K3lfcL4*A r FX:^ 

e.. Sjtti:*:t*:2T?fijffl$+t*u— tf^tL5J:Lrl*^- 
^^■^c/<r7-A<^sc,*l-i.„ 

[0 0 4 9] z^-?— i»/h*L^i/-K3feL3(c>t*L 

ri5r^*14^ TIf -5 d <!: l:: J: y /^r7-<7);^#'5: U— ffjt 

*-a--i)f^ffl^!T3SiSi±sp«7i*, /^r?— 

K3t L 3 ©spg-eaz k}motztb. atiattspw 7 A<i/- k 

*a>f(aStl=«fey®Wrai?^Sfl:-r'6cttt3Ei:tx. ;i4xl=J: 
[0 0 5 0] *IIS£<Dfl^®(©J;-5l:i, v- K3l6f6 

3 t. ffil y m ttfc K3t L 1 $ ti—JxmihX?s 
5i=*oT«}gKBa)e-Ai=S£if«ast Lrtt» 2 
®i±«p*f7icASt-r-5i!Si~. -eroPiettosiJ^ro^is® 

1*75: < , i/— K3t L 4 * A r F 1 — 1f 4 IC^A 
■T'SliSl::. A r FX+i^VU— if4i^<7>ttmiiJ^ (fc^: 

ctvizjioTu— if5t©/i;u^iiy)Su»$iS< ur 

t,, A r FI#->-7U— <f4l=j3l^-CU— 1f3t©#/«^U 

[0051] ^ic. :^^m<omm<om^^mizts\f^A 



r Fx:^>>vu— +F4a)*siniijs$ia2a,u:0 3^ffl 
[0 0 5 2] mziz^ritmm(o^m^mt. -i&m 
<J>mzWL1i.m^ o;(i<iEe$ti.-i>o iks^^i o<j>mm\z[t. 

•t^-f^Kl 1 a, 1 1 b3&<Biy#!t&4i-CL^*, K 

jtL8l*5^#lH]®«8A^p,*as4'lcaA$^^, ttme 

WS^ Ort*)iiliL-C*^e>5tttlHlffiflt8l=Sf=y. Sft 
ttaei O^JiigLT. CiBfi|9 0)SHA>C>U— tfJtL 
gtLTttijJt-r-S). -r'S:*3%i'-K3tL8tt«tflSl O 

[0 0 5 3] — **«ia)»J8®A r FX^2/VU— 

•9'4l±il3t3t3i<!:LTfiJffl**L*fc«>, !t*|-«|jl LSA^ 

1 kHziaji<!:s "tof^sk. WLWsn<f>wm.m. 

[0 0 5 4] tC%A<@2lc^LfcJ:3'5:]t«t<5«D5SA 

m^<mimtsit^izit. mmimommmmztsif^hm 

[0 0 5 5] •5-Ct?*||]5ffiO#!!j©A r FX^i/TU— 
■9*4 -Ctt, «c«« (fcf£Lia*14-r. ) 
UTI*, lasic^Lfc.}:-?!::, 2*k©SF®^1 2 a, 1 

2 b*<|plA^L^■&ofct©■e1«J^E$i^Xl^■5o C:*t|wJ;o 
■C, »(mff4'l^aA**i-5->-K3tL4*, HS-PY* 

zti><m^iztji:s>, 

[0 0 5 6] 35:i3JSl±a)<i:a(=, *36K-efflU6*t-6 A 
fc«fc5'5:2tfea)¥Sft1 2 a, 1 2 b<»ia*».^t)1i-Ja*1> 

[0 0 5 7] ±tBSiB^-ei*. ->k*<D3pffiflt1 2 

a . 12b (Dia^^t5li-|C J: * U 

[0 0 5 8] aRic, *sijfi(7)jK!iiicSffl-e#*S3tai* 
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4 1, U^^;UX+-\'>X'x— i>4 2. tSjKU>X4 
4, 'i^X/NX^-V^XT— i?4 5*WL. U5^^;U4 3 
f*U^^;i/X^-V>X^— i?4 2fC«}tS?ix, •5x/\4 
6l*'l7Xy\X^-V>X^— i>4 5lC-Ri#*tL*o Sat3t 
31 1 T*^lS$:H/c U-if 3fe L 5 I*, 4 1 |C Alt $ 

it. 5^ — 4 7-e5tlft^^^T?t^^4 8(ZASt*4x 

ric^s**tL> u^^;u4 3$iiiaL-c. s»u>X4 

4S^^L'i7X/N4 6|CfSg|t**t-So C(DX+-V>^185te 

B^-r«Y^rRiiru^>;;U4 3iS:'!7X/\4 6)b<a 
WS^m^-Tho z;Klcj:oTY:fiF|p][zBlLri*/<;ux<D 

x:&[RllcPL-Cli. 01 lc^LfcJ:aic, pT^,^ 

[0 0 5 9] (Mmowm2.) BI5[^. llll&a:>9^Sl2-z? 
ffl 8 *t S2i»ttffl«<Z>fl6<D«l L tcMfflH « o 

S5|C:^$nycSiattSP1*2 0tt. 01 

B 5 fC:^^*Lfr:<fc 5 1^. 2 SJ^TcttlCDadblC?^: 

C:i*fflia-r^U-if3fe<D»f®|[^(Dfi[ffi^2 3fc7cW 

[0 0 6 0] 3S:fc3SiiittSP*t2 oa)«i:5lc. 2^7c4*lz 
hlc1lljS-r*C<t35<JtKWItL<3a:*Ci:;!)Nii. e-A 

w®*ffiif-caiatt»*t2orcASt*i±. 36ifttt»*t2 

[006 1] *fr:. 4*lC3iai4«tf 2 O *fflt^fclS3t* 

IIJS(7)J^SI1 |cMaiLfcc>:5 3&:X^A'>MS3t« 

(cffii^^nf^tf. x+-v>:&rfii (Y:Sfp]) (ctRT^/^tt 
s«<T*^^o ^oiss. x^':/^;uy-rx$+^>H2 
'5fc«)icsto^*3ii:«/^;uxa*3« c 1 3&<-e# 
Sfca^). x^-v>iSjt*K*:)'5::i:36<T**. lt3t«tL 

[0 0 6 2] (HJfi<D}^l!l3) H6tt. ilJfia)j|^«l3-e 

E6|Z^$ttfz3l®ttSBW3 01*. Bl6[Z^$ttfccfc5 
a)l^:^^:•oTl^^)o -r35:i^*>c:(0=ftffi3 O a;b<?iy#t+ 

b t jtK Lr . ASt-r « u-if 3t L 3 omsmmtmts 

SP*f3 0;!>>?>ai5*LfcU— tF3tL4|ctelx-Cli. tf— A 



Bff ® IS /i< « t> ( * I c ^ o 

[0 0 6 3] L:6x^,, 2l®ttffl*f3 0-Cf*. B16<Z>^^ 
a><J:5l::|illEllll3 KDSyizfta-eiate-rSfcto. 

l/^;uxa)raic&ffl*ag<b*ii:^c:iA^RrSEi:J5:y. 1 
/^;i/X t?<DX^ 'V ^ juy >r X(Z>}i|i*ja**<:*:# l^p 
[0 0 6 4] mm<r>w^m^) Bvi*. Sll£a>j^Sl4(D 
v-K3fe«^^a*^Lfc«E^El-^fcy. 0 81*. Hffi 

[0 0 6 5] *:SlI6a)^^ffia>i/— K*«*^att. 5fe 

mi (D:^^i?'l7A^Aoai*U— ifT-fcSN d : YA 
GU— »ffcfclt^4 F3/2 35xt>4 19/2 <Z)«3KlcS-:5< 
jfi«9 4 6 nmOU— if**. BBO (iE«llC(iiS - B 
aB2 04 <lr:^**t^iS^o ) ll*ffll^T;1^S4 7 3 n 
m"e&*m2iSiajK*Sg**1±^c fcf£LBBOa)ft*P 
yiC, LBO (iE«tlCl±L i B3 05 <b^*tt*iS 
Ao ) . a6«lM*CLBO*fflL>«Zt4,"e#-So 

[0 0 6 6] ^IC. JKS4 7 3 nmt?fe^m2Kli;'S 
* t>UBBOjSSl::a"rCit:T?. 5ftS4 7 3nm<r> 
«2«IB5«. •rft*5*»;««2 3 6. 5nm-??ft«!B4ffi 

[0 0 6 7] m2<D^-:^-vOA^JlPH<*U-~ifT:^ 
fe^Nd : Y AGU— ifSffil^^Ji^l*. jKS2 3 6. 
5nmt?fc«ie4KiBa4J:. Nd : Y A G U-if |C felt 
^^F3/2 7b^t>4 I 11/2(Dil^|cS^<gi*1 064n 
m<DU— ifati:*. CLBOlca-Tw^t-e. *nt>a)l0 
HjXa*9l^$iJ:«c C*t35»<«fi1 93. 5nmt)S« 

fcib. A r Fx^^i/vU—if^CDi^— K3fet L-Cfijfflt? 
[0068] m±<Z) J; o Iw. *^JEa)1^8l<Z>!l3t3fe3j|T? 

tt. s^fi««^*3|5|-t?i/- K**«±LTL^«a>3^)<1*« 
«o -r^s:*?*. a[ft*si*«iyii-ric«£i\ ai*3t(Dx 

[0 0 6 9] L35x4,*||Jfi<D3^J|-ei*OPOSMfflL3S: 
t^Zi:t,^ttS^-efc*o OPO*ffifflL^i:L^fci6. SFM 

[0 0 7 0] ®7-ei*. m2(D^-:tS^'t7ixai»PH 

ftU— if<tLrNd : Y AG U— if3t^^^l^t)ttrl^* 

Nd : GSGGU— if^^l^Tt,<fcl^o 
4 F3/2 ;6^&^ I 11/2<D3l»rcJ:oT3fift1 06 1 nm 
(DU— if3t/»<9IS■r*C<b:3&^t). Zti<!:^ft2 3 6. 5 
nmi:<DS FMlCcfcoTSJSl 9 3. 4 n m(DSI^*A^ 
«*-r*o CtltA r FX^t-i/VU— if^COe/— K*^ 

[007 1] ^^i. **-i;'t7AaijaB{*L/-ifi:LrN 
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d : LMA (*ijaSl*L aMg A I llQ-e^^H^o ) 
iy—^^mi^^t. 4 F3/2 lii/2a)3l^(c^-p 
rjKfil 05 3 nm-eU—if C*ti:<DS 
FMlCcfcor}«Sl 9 3. 1 nmOSg^at L. Z 
tut A r FX^S^V'U— if^OJi/— K5fe<t UTjpJffl-e# 

So 

[0 0 7 2] Nd : CaW04 ift^ F 

3/2 ;bxt)4 I 1l/2a>»»lCj:oT/:6:g:1 O 6 5 nm. fc 
Sl^l*1 O 5 8 nm-eU— tF^fi-r-Sy-nAb. Z;Ki:aJS 

FMiZcfcorsftfil 9 3nmf*iSa>jK4l^3te;&<«^L. c 
[0 0 7 3] cocfc-sic, ai2a)*^i;'t7A^ja@t*:u 

[0 0 7 4] ;:5^lc*3IS£(Df^ai(7)aeSlE»(Cci:S3t3S<Z) 

[0 0 7 5] i/-K3fcai««3-ei*. ^:ti>OJxmmm 

f#;U— ifib LTN d : YAGU— 1f 1 O 1;b^ffll^^*lT 

i>*c -rft+^-^Nd : YAG^gai 0 2<Dmm\zmm^ 
*itz±Rmm ^ 03 tihtim^ 04 1 v^mmmm^ 

*trt^«c Cd-ettNd : YAG«fi1 0 2<DaiEtt# 

»tt:U-if (yif£Llil^1±-ro ) X^ibHXl^^o Z.H 

iCcfcoTN d : Y AG U— tf 1 O 1 ;b^e>^— IfatL 1 O 
;&<lSym**l«o fcf£LN d : YAGU— -tf 1 O 1 X 

I*. *fi«*fcQx^'y5^i 05A<ia«**urfcy. z 

[0 0 7 6] ^Cfe. Nd : YAGU— if 1 O 1 t?!*. 1* 
ICO. 9 ^m»(D9 4 6 nm-e^< U— tfaHi-eg-SJ: 
5fC. :^J&S*tt1 0 3|CfcU>-C(*. ?:&:g9 4 6 nmT?f5 
IS1 0 0%<DSIt**«-r«»cfc5f33S:oTtey. 
ai*fil1 0 4^Cfct^TI*3£:S:9 4 6 nmlZfclNT9 0% 

Nd : YAGjgSl O 2:6<-7-<-f ;^3 OJtlC)tffl**tT 
fey. C*llCj:orStfi946nmr-(D^r*-<>/i<B<3S: 
ScfcaiCTSoTL^So Nd : Y AG U— tF;&^t>/:R 

fi9 4 6 nm(7>U— ifafc$Slfi*1±*Ci:lr|iL-CI*. 
m^f^s Applied Physics Letters. Volume 15, Number 

4. pp. 111-112, 1969lc|BiE**tTl^«o 

[0 0 7 7] tzfzL. N d : Y A G U— tf 1 O 1 ;b>t>ffi? 
yaS^+L^U— if^L 1 OlZli. 2^:^9 4 6 nma>fte 
IC. 3l«a)5Sfi1 064nmfl!>U— ^f3ttlSl:oTl^ 

— 1 OealzSfcy. a8S9 4 6nmfl>U— tfafeiijsit 



LTU— ifafeLI 1 <Z)cfc 5 1:^311^. afiJil 0 64nm(Z) 
U-1f jtliaiia LT U— tf ^ L 1 2 O J: 3 lCJtt% 
[0 0 7 8] aS9 4 6 nm<DU— tfatL 1 II*. U> 
XI O 8 a ^m-oXtm^^^f^^ 10 9a |C«3t^ 
*o CttiC«feor-t(Z)m2iSnjj6t?3&*iK«4 7 3 nm 
(DU-if*L 1 3*<«^-r«o 3Ei:fe*«}^3t^¥<Sffl1 O 
9 a LTIiffiiiLliLBO, BBO. a6*lM*CLBO 

[0079] fztzL U— tF * L 1 3 iZit^m^Oi^^ 9 

4 6nma)U— »fat (l^T. »«»*lKin¥.S:o ) ti* 
*^^Tl^So ^Ct^U— 1f3tL 1 31*. U>Xl 0 8b 

ebizaSo »S»*Sfii*cz:-eJKatLTU— tfjtLi 

4(DJ;5icji^. 1 ox±ibi^^^o 

[0 0 8 0] ^^^^^7P-f V<7 5^— 1 O 6 bS^SiSLfc 
j:Kfi4 7 3 nmCDU— ififcL 1 31*. U>Xl0 8c* 

aor#afl^ft^*gai 0 9bic«3fr«o 

T-e(^ll2iSP;'S'efc'5j'S:g2 3 6. 5 nm(DU— if3t 

L 1 5t<^±t^o uis^mr^iftmm^^ i o 9 b i: lt 

l*BBO;b<ja-rSo U—+r3fcL 1 5l*U>Xl O 8 d* 
iioT^fre-AlcMy. i/a-f -y^^S^-l 0 6 

cicAit-rSo 

[008 1] — N d : Y AG U— if 1 O 1 ;b^P>ISty 
ttSS*lf=«S 1 O 6 4 n m<D U— ifat L 1 2 I*. 5 ^— 
107 a. 1 O 7 b-ejRStLT. ^^'-<^7P^-;^^5^— 
1 O 6 clCAW-r-Sc 

[0 0 8 2] y-f^P-f 1 06 cl*. afi2 
3 6. 5 nma)Sg^3tlCtel^T9 9%jsJl±<DiSl^3la* 
*WL. *fc2efi1 064nm<D#51^3telCfcl^•CI*9 9 

%m±(DJ■^l^J5^^***^«4*ttl3^i:oTl^«o -tcoe 
d^>f ^7P-r ^^/^^s^— 1 o 6 cicfci>r. S[fi2 3 

6. 5 nmOU— if^L 1 5 t^^^ 0 6 4 nm(DU— 
IfatL 1 2^;&<^iS$H. U— if3tL 1 6(Z).fe5lCjl 

[0 0 8 3] U— if^fcLiei*. U>Xl0 8e*iio 
X$mU%^iS^m^ 0 9 cizmnt^^o CZr*l*2?:g2 
3 6. 5 nm<DU— ifafcirjftfil O 6 4 nm(7)U— ifft 
ittDS FMA<ff*5*t«o C:*il:iJ:oTJR:^1 9 3. 5n 

mou-ifafeL 1 7*<sg^-r«o i^iaii^3t^jsa 1 09 

ctLXltCLBOti^m-r^o U— ifptL 1 7(*U>X 

1 o 8 f *aor¥ff e-AicRSo ctDu-ifatL 1 

[0 0 8 4] 3S:fc\ *^lffi(D5i^8|-ei*. flaSL/tJ:^ 
IC. Nd : YAGU— if 1 O kH zOltyigUa 

ft^froTl^Sfc*!). U-if3feL1 71*1 kHzr*»f^ 
■r*o :iixf*S 1 IC7F$*tfcA r FX:^S/"7U— if 4(D 

m^J&LI&tmCX&^J. l^»1■*<*:5l33S:oTl^*o 
[0085] JSl±a)«i: 5 l3*3gJE<Z)»Ila> V- K3t«« 

«|3t:(*. 3fi<D|fjgJK*^ieSlCj:S3lp](0?^t:llE« 
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[0 0 8 6] 1$lr*||J£(7>J|^JgTM*. ;»fiO. 9 

•t^ASllPHftU— tF/C. PI— CDNd : Y A G tf 1 O 

S»Lr. »1 i:»2<D*;?|-e^'l?A»*]H<*:U— tfS*<« 
[0 0 8 7] 3a:fc\ O iU mWO) U-if 3te**S 

/i m»(D ^ L T a * as SIBil-e * * c i: 

[0 0 8 8] (niffiiD^iiis) g39r^. mmommBiD 

K3t*«^"r-5*^— Ki/— K3t««»2 O or*fcSc 
[0 0 8 9] ^^-KS/-K3t^a«2 0 0T*li. HSfe 
<DJ^S4<DIll8|c^Lfr->-" K3fe^aS3 <t l^l^^O^li 

3t«SS2 0 1a. 20 1b. 20 1c, 2 O 1 d "C^ 
SttSo V— K3feS§liS2 O 1 a. 20 1b, 20 1 
c. 2 O 1 djbN&S^yffi^ttfca^gl 9 3 nm(Di/— K 
afcL81a, L81b. L81c. L81dl*. -ttl^ 
*t = #lS^— 2 O 2 a, 202b. 202c, 202d 
ICAIt-rSc CtLt>*ail1'Lfcv~K3tL8 1 a, L8 
lb. L8 1 c, L8 1 d(*. |ii-eL8 la' . L8 1 
b' . L8 1 c' . L8 1 d* a)J:5l::lieiSffiJt-r«<*: 
OlZta^tzHb^ 1*<3De— AlcaSry, ZtL36<A 

[0 0 9 0] *j|J6a)fl^ait?ii. S/— K*L 8 23b^ s: 

;b<(SlN U-if y UJ Stufto 
[00 9 1] El9lC^Lfc:4*0i/— K5tL8 1 

a. L81b. L81c. L 8 1 d * = 5 2 O 2 
a. 2 02 b, 20 2 c. 2 O 2 d T? 1 ^^b^T SISl::. 

Kp'fcL 8 1 a, L81b, L81c, L81d[C 

^<i^^m^t'^±C^o ■r^»:jb*>i:t:ib$4xfci>-K^L8 
2I*/^9-;b<^^^i£T-r**^. C*t*<^a>**R3tlcfl! 

HI 1 (c^-rj:5lc. aAI^^Mfl)A r FX4^^>V 

A r Fx4=-vvu— »f;5)^t>^#t>^^*u-1fUi*^*^st^ 



[0 0 9 2] L;b>4i 4*(De— A?b<^/i:S = ^l5^— 2 
02a. 202b. 202c. 202d \Zit. 
OOi^— K*L8 1a. L81b. L81c. L81d3b< 
mtc^Ztfi^i^. Z*Lt>a) = ft5^— 2 O 2 a. 202 

b. 202c. 202d-ei*. ^ituz<i^^t^^m 

[00 9 3] 35:fc\ ccoa^. 3ISfe(DJ^S8 1 - 3 (7)3l3t 
[0094] (IgSEOi^ffi 6 ) Bl 1 o 1^. :*i§tBM0-m 

[0 0 9 5] :^mim(ommommy3mit. mmomm i 

1 lC:^LfcS3fe^2 (fc<t^lilil8lC7r-rS*«l) 
[0096] B1 0-^1*. -y:*- hU V^f^^-f ICcfc-SSn 

x^j6-rxsa>-ffij^LT. i^y=i>«ffii 00 icoa 

02 ) a>Bii oo2\zm'pts!ri h*— ;u) * 

[0 0 9 7] 3^:^ hu vy^:7^'^]pxT?[i. ^iTibisbiz 
(1) lc:^Lfc«i;5lc. S/y =i>Sffi1 00 1 <0±(c«l 
a$*ifcs i 02 Ml 0 0 2irui?xhi Qostm^ 
$H*o yX\z (2) fc^LfcckdlcSat* (*iao^Hi 
x^ Lfc ta» 10 0 1 <os®<D u-Px h 1 o o 

i?xhi 00 3icKg|i*$K«>c c:c:t:(*ilgAwa>?v:ic 

[0 0 9 8] 3Sfc*|ISSC0]^SI'^(*. ui:^x h 1 O O 3 
(*^-*'Ui>X hiriiflinStiCDtJ^fey. 

(3) \z^Ltz^5\zm%9tfi<mmt^*itj:t^^tz 
^mA>N<D:r^(Dt:L^(0^tim«,mzmi-Xm^t*l> 
BBP 1 00 3 a;b<f^i£*tiSo 

[0099] ^zx (4) lc^L/cJ:5l::. J^v^Xf 
*lfrtUi>Xh1 OOSOOSPI 00 3 aANteUaiL 
fc»ffi1 0 0 2;b<X'y5=->yicJ:yK5*^FHi)o 

[0 10 0]S^|c (5) fc^LfcJ:5lcT*>v><f3S: 

^•|3j:y ui;xhi oo3*»*-r*cfc% ttSAw 

(D=3 >^ ^ hTtx— ;U 1 0 0 2a S i 02 K 1 O 

0 2;b<S«i 0 0 ^±lzm^:ltizti:^^ 

[0101] :^mm<ommxits satatojKs^M 9 s 

o. 1 9 // ma>ii:ga)5?>: (3>5r^ hTt^— ;u?5:<!f) 
(60. 1 9/ima>iia)aixsite-rci:*<-e#So 

1 2iuma>ESG>:^'^lg*iSl^x;l.— :;^*:/ h-eaaxr* 
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[0 10 2] JEsfc, *3^J£©fl^lilt?ld:a>5f-j7 h?h— ;u 
*»mr-6«^l=-3LxTBiWLfcA^ S I 02 ill 0 0 

i 02 Ml O O 2$^BMI::B^filx., dram (Dyna 
mic Random Access Memory) (OW^^MM^ (T^S 

[0 10 3] **w«i=«fc-3-cft**vf=«w*fe 

[0 1 0 4] 

^W^P t © 1= J: o r » *L tf 

[0 10 5] -T'StP*). *f6BS<Z)*»t*81ifiS«-^(*. 

If fel^JSr^TLN-So ::<7)c:i:*>e>, 1 y^;UX-et.X'<'y 

[0 10 6] ^nm<o^^mwmi&&mx'\t. na* 

m-v^ti, *&lcopo^flJfflL^i:t^::tA^e>^ Sffl* 

jEc&i*. a r Fi^ri'Tu— ^fA^e,»e,i^«a^**+^J• 
[0 10 7] sf=, ^M:&mzji^%m<oMmMtt>m 

[0 10 8] L*^t, i/x-TA<D«*Htt=t,iRi±-r«o -r 
im 1 ] :^m^(Dmm(Di^m i <7)S3t«ico-«<j**-rii 



[i^ 3 ] :^mm<Dmm<Di^m i oinmmitmimrmm 

[B4] :$:%l»<DietE(0)^ieia>X4r->r>l!Bjll&«l$^ 

[08] **I§(D*S60!)J^8I4®*>— K3(fclE**a*3% 
[HI 9] *fl^a>3ISE(D)l$«§5 0!>Sa^3^1i-effil^&4^^ 

[@i o] :t^%m<o-mm(D1^mxib^^^miiimm(om. 

[HI 1] i/— Kjlt/^r?— l:iJ:-5A r Fl4ri/-7U— tf 
[^#(DiftBB] 

1 safcattis 

2 mutm^w 

3 K3t5g«S 

4 A r FI^S/-7U— 

5 tf-AfiU£*» 

6 a ^ 6 b 5 ^ — 

7 , 2 0. 30 atjittSPW 

8 :;>:#iH]Stt 
1 o iDcse 

11a. 11b > K 

12a. 12b S|iDf|tt 
30 a =.nWi 
30 b =««J5Jl^<DSP» 

3 1 [lisM 

4 1 SgK^ 

4 2 U5"<7;UX*-V>X5^— S> 
4 3 

4 4 WiBly^X 

4 5 'l7Xy\X+-\'>X-T— 

4 6 '17X7% 

47 5^— 

4 8 ate^m 

101 Nd:YAG L/— if 
10 2 N d : Y AGiea 

1 o 3 ±Rmm 

104 ai*ft 
1 O 5 QX-< 

106a. 106b. 106c ^ P -f 5 ^— 

1 O 7 a. 10 7b S^ — 

108a. 108b. 108c. 108d. 108e. 
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1 O 8 f U>X 

109a. 109b. 109c 

1 1 O KiKIE 

200 i^^-Ki/-K3fc*liS 

201a. 201b. 201c. 201d K3t* 

LI. L2. L3. L4. L8 t^— K^fe 

L5, L9 3^:11 9 3 nm(7)U— tf* 

L 1 O JKSl O 6 4 nm<b 9 4 6 n m <t U 

-if at 

L 1 1 as 9 4 6 n mCD U— If 3t 

LI 2. LI 2 36:^1 O 6 4 nmCDU— tf3t 

L 1 3 JBtS4 7 3 n m<Z) U— 1f3fc (»B«*ai*-& 

LI 3' JKS4 7 3nm(I>U— tf* 



L 1 4 »fi 9 4 6 n m<7) tF )16 (^gS*>:K) 
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